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Eval uation of "Quality" Anadronous
Snolt Production Techni ques

ABSTRACT:

During the period from1 July 1974 to 30 June 1975, we made two steel -
head smolt rel eases and one spring chinook snolt rel ease. The steel head snolt
rel eases included 140,000 Age Il fish released in April 1975, and 89, 000 Age
I fish released in May 1975. The spring chinook snmolt rel ease took place in
Sept enber 1974, and consi sted of 350,000 Age | snolts. W made all rel eases
directly into Hayden Creek at the hatchery outlet.

In addition to the fish rel eased at Hayden Creek, we reared 400, 000 spring
chi nook fingerlings for the Decker Pond project near Stanley, |daho. The pro-
gram for Decker Pond was financed by Dingell-Johnson funds.

Four adult steel head returned to the Hayden Creek trap in May 1975. In
March 1975, we received 732,000 eyed steel head eggs fromthe Skamani a Hatchery
near Washougal, Washington, for incubation and rearing at Hayden Creek.

FromJuly to Septenber 1975, 151 spring chinook returned to the adult trap
at Hayden Creek. The spawni ng of 55 fenal e chinook resulted in 218,000 eggs.

A steel head feeding experinment contrasting Oregon Mist Pellets to dry

diets yielded additional information about raceway rearing of steel head finger-
I'ings.

Aut hor :

Donal d R Anderson, Jr.
Fi sh Hatchery Superi ntendent |



GENERAL HATCHERY OPERATI ONS

As in past years, our 1974-75 sumer steelhead rearing program was based
on spring releases of Age | and Age Il steelhead snolts. Qur objective is to
identify the relative advantages and di sadvantages of both age-class releases
Wthin each rearing regine we worked to nmaxim ze the percentage of snolts re-
| eased by varying water renperatures, feeds and rearing durations.

W obtain the earliest steel head eggs possi ble and hatch themin Heath
stack-type incubators. At button-up, we nove the fry to the raceways where
they rear until they reach ponding size of 300-450 fish/kg. After ponding,
these fish are fed by automatic feeders around the perimeter of the 0.2 ha dirt
ponds. The fish rear in the ponds until the followi ng April when we rel ease
them for enmigration to the ocean (Fig. 1).

Qur spring chinook rearing program is supported by Septenber shipnents of
eyed eggs from Rapid River Hatchery. W incubate the eggs through the winter
and nove the fry to the raceways in February or March. By My, the fish have
reached pondi ng size and are noved to one of the dirt ponds for rearing unti
the Cctober release date

In 1974-75, we also produced 400, 000 chi nook fingerlings for Decker Pond
near Stanley, |daho. The costs of this programwere funded by the D ngell -
Johnson program

Qur facilities for rearing both sumrer steel head and spring chinook at
Hayden Creek include ten Heath incubator stacks, two 61 x 1.2 mraceways and
two 0.2 ha dirt ponds. Two water supplies consisting of 13 C (55 F) constant
tenperature spring water and varying tenperature creek water service ponds,
raceways and i ncubator stacks. W maintain an adult hol ding conpl ex including
| adder, trap and sorting pens.

By controlling the water tenperature in the incubator stacks we can either
sl ow or speed devel opnent of eggs or sac-fry. This enables us to select the
times for noving the fry to the raceways which, in turn, allows us to contro
the tine of ponding. By using this technique, we naintain both ponds in con-
tinual production with either steel head or chinook occupying the facilities.
The raceways are also in continuous use except for 2 months in the w nter
before the chinook are ready to be noved fromthe incubators.

Qur production for 1974-75 was 249, 000 sunmer steel head and 350, 000 spring
chinook snolts. In addition, we made fry plants coincidental to grading and al so
supplied small nunbers of fish for experinental purposes to both |Idaho State
Uni versity and the University of |daho.

STEELHEAD REARI NG

South Pond - 1973 Brood Year - Released April 1975

We rel eased 140,000 Age Il steel head fromthe south pond 3-7 April 1975
The fish averaged 23.1/kg and 166 mmtotal length (Fig. 2). Total poundage re-
| eased was 6,051 kg (13,340 |b). At the tine of release, we carried 230, 000



Steelhead smolts being weighed out of the outlet trap for release

directly into Hayden Creek.

Figure 1.
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Length frequency of Age II steelhead released from south pond, April 1975.
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fish on the hatchery records; therefore, we lost 45% from ponding in early
Decenber of 1973 to unobserved nortality, possibly cannabalism and/or escape.

These fish originated partly fromadult returns to Hayden Creek and
partly froman eyed egg shipment from Dworshak National Hatchery. W graded
these fish prior to ponding but at release they showed a |l ength distribution
from70-230 mm We cl assed 52% of the fish as smolts, 6% as precocial males
and 42% as sub-snolts bel ow 160 mm Seaward emi grati on was good except for
the precocial nales.

North Pond - 1974 Brood Year - Rel eased May 1975

W rel eased 89,000 Age | steelhead fromthe north pond 4-6 May 1975.
These fish were fromearly April egg takes at Dworshak National Hatchery
received at Hayden Creek as eyed eggs. They were held in straight spring
water 11-13 C (52-55 F) throughout the rearing cycle. W graded the fish and
ponded only the top grade in early Cctober 1974. At rel ease they averaged
156 mw and 27.9 fish/kg (Fig. 3). W classed 48% as snolts, 160 mm or | arger
and 52% as sub-snolts. W saw no precocial nales in our sanples. Simlar to
the south pond, our total release represents 637 of the nunber being carried on
our hatchery records, |eaving 37% unobserved nortality.

Early in April, we released 10,500 steel head bef ore deciding to hold
them for one nore month in an effort to gain growh before the fish started
to the ocean. W also estimated that 10,000 snolts escaped over the drum screen
as they tried to begin emgration during April

During April, we observed an outbreak of Bacterial Henorrhagic Septicem a.
Literature cites that the causative agent as of the genus Aeronpnas which re-
portedly builds to high levels in accumul ated excrenent on pond bottomnms. Wen
we initially released in early April, we distributed this accunul ati on apparently
allowing the fish to cone into contact with the bacteria and causing the disease.
We successfully treated the fish with terranycin-laced feed.

Raceways - 1975 Brood Year - For Rel ease Spring 1976

Raceway rearing at Hayden Creek is beginning to emerge as the "nake or
break" phase of the steelhead rearing cycle. If we can rear the fish to 90 nm
or larger by the end of Septenber, we can expect to release 160 mmsnolts the
following April. This year we received eyed sunmer steel head eggs in mid-Mrch
fromthe Skamani a Hat chery near Washougal, Washi ngton. These extrenely early
eggs resulted from sel ective breedi ng, over the past 14 years, of early-ripening
adults. We noved the resulting 710,000 fry to the raceways in late April,
giving us a nonth headstart over |ast year's steel head and nearly 6 weeks over
previ ous years.

We held the fish in straight spring water throughout the raceway phase
and fed reconmended | evels of dry diet to the south raceway and Oregon Mi st
Pellets to the north raceway. We admini stered prophylactic treatnents of
Purina 4X and formalin monthly to prevent outbreaks of Bacterial G| Disease
and infestations of the external gill parasites Costia and Tricodni a.
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We graded both raceways of the 1975 brood-year steel head during the
third week of August and nmoved 220,000 top-grade fish, 72 nm and 290/ kg,
to the north pond for rearing until released in the spring of 1976. The
remai ni ng mddl e and bottom grade fish are presently (Septenber 1975) being
held in the raceways awaiting regrading and ponding in early Cctober.

Feed Experinent - 1975

Bet ween April and July 1975, we conducted a feed experinent contrasting
Oregon Moist Pellets (OW) to dry diets (Rangen and Silver Cup). This was a
continuance of experinments started in 1974 (Mate 1974). W | oaded each race-
way with approxi mately 355,000 steel head fry and used straight spring water for
rearing. The fish were fed at recommended | evels and intervals but we decreased
the recommended size of feed by one size.

The first, and probably nost inportant, difference noticed between the
raceways was the initial feeding behavior. The OW fish started feeding first
and di spl ayed nore aggressive feeding activity than the dry diet fish. This
may be partially explained by the OW starter nash floating for a | onger period
after feeding, allowing the fry to feed nearly continuously fromone feeding to
the next. The dry diet starter floated 10-20 minutes only. W noved the fry
to the raceways at 4,136/ kg. Three weeks later the OW fish were 3,274/ kg and
the dry diet fish 3,590/ kg. This was a significant difference in growth and
it occurred at a critical period for the fish

The nunber of nortalities and "pin heads" was | arger anong the fish fed
dry diet, during May, than anong the OW fish (Fig. 4). W feel this is due
to feedi ng behavior since "pin heading" is often caused by starvation which
appears to start during the first 3 weeks of raceway rearing. By the end of
June, the OW fish averaged 585/kg, with total losses to this date at 4. 7% for
the OW fish and 6.3% for those on dry diet.

Early in July, the fish in the north raceway (OWP) devel oped a systenic
bacterial infection, possibly frompoorly pasteurized feed, foll owed by
Bacterial GIl Disease. The fish in the south raceway renuai ned healthy. Com
pari sons beyond this tine were confounded by 2 factors. First, the OW fish
went "off feed" and remai ned nonfeeding for 3 weeks as nortalities clinbed to
a peak of 10,000 per day. Secondly, we were unable to obtain OW with ter-
ranyci n added and had to feed Silver Cup TM a dry diet, to both raceways for
2 weeks.

By early August, all the fish were again healthy and feeding well but the
fish on the dry diet were larger than the OW-fed fish. W graded both race-
ways in August and ponded 67,000 top-grade fish fromthe north raceway and
155, 000 top-grade fish fromthe south raceway. Renoving the top-grade and
m xi ng the bottomgrade fish ternminated the experinment (Fig. 5).

Consi dering the data fromthe 1974 and 1975 feed experinents, it appears
that at this station Oregon Mist Pellets is a superior feed in starting fish
to feed and up to the time the fish reach about 650/kg. After this point,
the superior growth of the fish on OW is offset by the convenience and | ower
cost of dry diets. This observation cones after only 2 repetitions of the



Figure 4. Pinheads (bottom fish) were more common among the steelhead fed
dry diet than among the fish fed Oregon Moist pellets.
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experiment and yet |acks the degree of confidence necessary to alter rearing
regimes at this tine. We feel that nore research is necessary at this station
and al so at other stations involved in steel head producti on.

Di scussi on - Steel head

The rel ease this spring of 1 pond of Age Il steel head and 1 pond of Age
| steelhead affords the opportunity of a direct conparison of the 2 nost used
rearing regines. For the first time in the operation of this hatchery, we
will be able to conmpare adult returns w thout the confounding factors of annua
changi ng downstream passage problenms as they affect both snolts and adults.
Anal ysis of the nunbers of returning adults in 1977 and 1978 should indicate
the rel ati ve advant ages and di sadvantages of the different rearing cycles.

Wil e continuing to evaluate the rel eases and returns of Age Il snolts,
our enphasis is shifting to rearing a 160 mmsnolt in 1 year. W hope to
acconplish this by obtaining the earliest eggs possible including trying dif-
ferent stocks of steel head than usually enter |daho waters. W also plan to
i ncubate the eggs at higher tenperatures to provide a |onger rearing cycle.

Once in the raceways, the fish will receive prophylactic disease treat-
ments and optimum feedi ng nethods. We will continue to nonitor growth by
weekly sanpling. Raceway growh will remain a high priority rearing phase as
we continue to refine the procedures and techni ques enpl oyed there.

Grading has, in the past years, been suggested as a renedy for wi de |length
di spersion at rel ease. Although we consider it valuable to allow earlier ponding
and to elimnate small fish during the pre-ponding period, we can no | onger
assune that it appreciably decreases wi de |l ength dispersion at rel ease, as shown
in the 1975 rel eases. It appears that |length dispersion occurs during the pond
reari ng phase whether the fish are graded before ponding or not. Mre investi-
gation is needed to determ ne what factors contribute to size variation (Fig.
6) .

We addressed the basic question of what physical characteristics identify
a snolt fromeither sub-snolt or precocial male. Presently our prinary indi-
cator is total length. Downstreamtrapping studies in past years on the Lemnhi,
Pahsi neroi and other streans indicate that total |length appears to be a 160 nm
m ni mum for seaward emigration. Qther characteristics for snolts include sil-
veriness and deci duous scal es, slimess of body giving a snaller coefficient
of condition, and absence of parr marks. During the 1975 spring rel eases, we
noted 140 mm and 150 mm fish with the snolt characteristics and which seemed
to em grate although no downstream trappi ng was done to prove this (Fig. 7).

Di sease out breaks do not occur in sequence or at predictable times. W
treat any di seases as they occur except for Bacterial G Il and Costia which
appear endemic in the raceways.

SPRI NG CHI NOOK REARI NG

North Pond - 1973 Brood Year - Rel eased Septenber 1974

On 17 Septenber 1974, we rel eased 350,000 spring chinook snolts into

10



Figure 6.

The 1973 brood year steelhead released from the south pond consisted
of 527 smolts (top), 6% precocial males (center), and 42% sub-smolts
(bottom). The 1974 brood year release from the north pond consisted
of 487 smolts and 52% sub-smolts. The percent of smolts was similar.
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Figure 7.

Age II steelhead released from the south pond.
160 mm fish,

Marker indicates
Smolt characteristics appear in smaller fish also.

Even with intensive grading, wide length dispersion was evident
at release.
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Hayden Creek. These fish averaged 71/ kg and 96 nm fork | ength. W rel eased
the chinook 3 weeks earlier than usual to allow ponding of the steel head; as
aresult, the fish remanined in Hayden Creek, near the hatchery, for al nost
a nonth before begi nning the downstream migration. This was our fifth fal
rel ease of Age | spring chinook snmolts from Hayden Creek

Qur egg source for the chinook rearing programis Rapid River Hatchery

whi ch provides eyed eggs in Septenber of each year. W incubate the eggs in
Heat h i ncubator stacks on Hayden Creek water which varies in tenmperature fromO-
7 C (32-45 F).

Hat chi ng occurred in | ate Novenber 1973, and we noved the fry to the race-
ways in early February 1974. W hand fed Oregon Mist Pellets throughout the
raceway phase of rearing, converting to dry diet inmediately before ponding
early in May. W admni stered prophylactic formalin treatnents nonthly to the
fish, while they were in the raceways, to prevent buildup of the external gil
parasites Costia and Tricodi na.

South Pond - 1974 Brood Year - For Rel ease October 1975

Presently (Septenmber 1975) we have on hand about 280,000 spring chinook
schedul ed for release as snmolts in Cctober 1975. The chi nook averaged 50/ kg
and 115 mmfork length on 1 Septenber 1975.

In addition to the chinook being reared for rel ease i nto Hayden Creek, we
provi ded 400,000 fingerlings for the Decker Pond project. The costs of this
program were paid for with D ngell-Johnson funds.

W received eyed eggs fromthe Rapid River Hatchery in | ate Septenber 1974,
and started incubation using straight Hayden Creek water. W mixed in spring
wat er to speed devel opment when we finalized arrangenents to obtain the very
early steel head eggs fromthe Skamania Hatchery. The fish reached the button-up
stage the second week of February and we noved themdirectly to the raceways
where we fed Oregon Mist Pellets. W held the fish in straight spring water
11-13 C (52-55 F), until mid-April when we ponded the fingerlings to make room
in the raceways for the steelhead fry. W ponded the chinook at nearly 600/ kg,
a size we found too small for good adaptation to the pond environnment. More
fish than usual failed to start feeding at the Neil sen feeders, resulting in
a larger length dispersion and also a group of fish that have not shown any
| ength gain since ponding.

We continued with prophylactic treatnments for gill parasites during race-
way rearing. During pond rearing, the fish were fed dry diet.

Di scussi on - Chi nook

Pond rearing of spring chinook snolts at Hayden Creek has proven itself
successful for the fifth straight year. Unusually rapid growmh and good sea-
ward emi gration are observed at the fall releases. The 1-year rearing cycle
produces | arge nunmbers of high quality snolts with | ow nunbers of runts or
nortalities.

It may be desirable to experinent with raceway densities, feed types, and

13



parental stocks in future years to obtain maximumreleases with the facilities
and finances avail abl e.

Di seases and timng of outbreaks is nore predictable w th chinook than
with steel head. W note buil dups of Costia and Tricodina on the gills of the
chinook in the raceways if we do not treat with formalin every 3-5 weeks.
These infestations rarely cause nortality but usually reduce growth and vigor
of the fish. W expect the presence of Gas Bubbl e Di sease, as indicated by ex-
opt hal mus, about the mddle of July if the fish are held in straight spring
water. W can elimnate the problem by addi ng Hayden Creek water if it has
cl eared and warned sufficiently fromspring runoff.

Commonl y, during |ate August, we observe fish with a grayish coloration
starting at the base of the dorsal fin. The coloration may spread to cover 70-
80% of the body but we note no signs of distress anong the affected fish. This
coloration may appear on as nmuch as 10% of the popul ation before it disappears
| eaving the fish apparently unharmed.

ADULT RETURNS

St eel head - 1975

Bet ween 10 March and 15 March 1975, 4 adult steel head entered the trap
at the Hayden Creek Research Station (Table 1). One fish displayed a |eft
ventral fin clip received as a juvenile upon release in April 1973. One fish
carrying a left ventral fin clip was al so captured at the Lenmhi adult trap.
This 2-ocean fish was nmarked in March 1972. Al 4 of the adult returnees to
Hayden Creek showed deforned dorsal fins indicating hatchery origin. Length
of the adults ranged from 610- 889 wiut(24-35 in).

W spawned 3fermales for a total egg take of nearly 12,000 eggs. Ap-
proxi nately 80% of these eggs reached button-up and were rel eased i nto Hayden
Creek. In addition to the eggs taken at Hayden Creek, in nid-March we received
732,000 eyed eggs fromthe Skanmania Hatchery.

Spri ng Chi nook

A total of 151 spring chinook adults returned to the trap at Hayden Creek
between 11 July and 4 Septenber 1975.(Table 2). Seven of the adults displayed
right ventral/left maxillary clips received as juveniles in Cctober 1972. W
classed 27 of the returning adults as 1-ocean fish, 120 as 2-ocean fish and 4
as 3-ocean fish or older. As spawning tinme approached in |ate August, we noted
consi derabl e nunbers of adult chinook starting redds adjacent to the hatchery.
As the natural run of chinook in Hayden Creek is very small, we mnmust assume
hatchery origin for these fish. Redd counts conducted on Hayden Creek from
Basin Creek to the nouth disclosed 28 redds. This conpares to a 5-year (1969-
73) average of 5 redds. Wiile counting redds in this section we observed that
nearly all avail abl e spawni ng gravel contained redds. W al so surveyed upper
sections of the streamfor spawning activity. W found an additional 43 redds
i n upper Hayden Creek and Bear Valley Creek, a tributary to Hayden Creek. As-
sum ng 2 adults per redd,we cal culated that 142 adults bypassed the | adder at
t he hatchery and spawned naturally.

14
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Table 1. Summary of steel head snolt
initiation of the programin 1966.

rel eases and adul t

returns to Hayden Creek

Research Station since

Nurber Nunber adults returned as:
Br ood Year i uvenil es Nunber Mar k Ri ver One-ocean Two- ocean
year rel eased rel eased mar ked used race fish fish
1966 1967 (May) 180, 000 22, 800 LV Cl ear wat er 48 (1969) 46 (1970)
1967 1968 ( May) 340, 000 12, 000 LV
11, 700 LV AD Snake 8 (1970) 10(1971)
1968 1969 ( May) 87, 500 26, 700 LV
L Brand Cl ear wat er 5 (1971) 6(1972)
1969 1970 (May) 187, 400 55, 000 LV d ear wat er .
1969 return 11 (1972) 15 (1973)
1970 1971 ( May) 72,000 38, 000 LV Lemhi Weir.
1970 return 5 (1973) 17 (1974)
1970 1972 (Mar.) 87,500 50, 000 LV Lemhi Weir.
1970 return 3 (1974) 2(1975)
1971 1973 (Apr.) 31, 700 13, 800 LV Lenmhi Weir,
1971 return 2 (1975) __(1976)
1972 1973 (Nov.) 47,000 0 -- Lemhi Weir,
1972 return __(1976) __(1977)
1973 1974 (Apr.) 80,000 80, 000 Tetra- d ear wat er __ (1977) (1978)
cycline o
1973 1975 (Apr.) 140,000 0 Tetra- d ear wat er,
cycline Hayden Creek _ (1978) _(1979)
1974 1975 (May) 89, 000 0 -- d ear wat er + (1978) _(1979)
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Table 2. Summary of spring chinook smolt releases and adult returns to Hayden Creek Research Station since
initiation of the program in 1969.

Number Number adults returned as:

Brood Year juveniTle Number Mark River One-ocean Two—pcean Threg—ocean
vear released released marked used race fish fish fish

1969 1970 (oct.) 83,200 25,200 AD Lemhi weir 0 (1972) 20 (1973) 3(1974)
1970 1971 (oct.) 201,000 52,000 %/D, AD, Rapid River 10 (1973) 7 (1974) 4 (1975)

LV

1971 1972 (oct.) 312,000 73,000 RV, L Max Rapid River 38 (1974) 120 (1975) __(1976)
1972 1973 (oct.) 151,000 0o -- Rapid River 27 (1975) __(Q1976) __(1977)

1973 1974 (Sept.) 350,000 0o -- Rapid River — (1976) _(1977) __(1978)




W spawned 55 femal e chinook for a total egg take of 218,000 eggs. The
eggs are currently incubating in straight spring water at Hayden Creek

Di scussion - Adult Returns

The nunber of adults returning fromsnolt rel eases deternines the degree
of success for the rearing operation. At the Hayden Creek Research Station
adult steel head returns continue at a very low rate. Adult chinook returns
are better. Counting 4-year old returnees, jacks which returned in 1974, and
80% of the adults that bypassed the station, we calculated an adult return of
0.096% of the snoblts released in 1973. (This does not include 3-ocean adults
due to return in 1976.) W feel that the | ow steel head return percentages may
be partly expl ai ned because of unidentified or unsolved problenms inherent in
the stations facilities or procedures. However, other problems nust be assumed
because of the high quality of the snolts rel eased.

In 1975, we estimated nearly one-half of our adult chinook returns bypassed
our | adder. Adult steelhead return during the spring runoff period when it is

very difficult or inpossible to observe adults bypassing the station. W planned
a tenporary weir for 1975, but unusually high water prevented installation. W
plan on weiring the streamin years in which runoff allows. By capturing all the
adults, we can nore accurately assess the return percentages.
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